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3 Concrete plasticity damage model
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Experiment result of article \ Numerical result of article . . .
(Experimental study and...) (Experimental study and...) numerical result of this article
Explosive i vand.. P yand..
mass (kg) deflection ~ damageradius  deflection (mm) spall radius (mm) deflection spall radius
(mm) (mm) (error percentage) (error percentage) (mm) (mm)
0.2 Ve ' 8 (20%) 0 8.16(18.4%) 0
CAR A 4r 13(13.3%) 100(11.1%) 16.13(7.5%) 90(0%)
i\ To Y. 32(9.37%) 140(16.6%) 30.4(13.1%) 126(4.7%)
- 00 - 0 - 160(6.67%) - 141(6%)

Table 1. Validation and Comparison result of the numerical simulation software autodyne and abaqus with experimental zahang study
(show the error as a percentage in Parenthesis)
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WAL (et o 1) Al 3T andllas b (g3ledte

Experimental result Al-Kubaisya Numerical result of this study ‘
concrete
number of compressive i
wiremesh Ultimate load Deflection Ultimate load (KN) Deflection(mm)
name layer strength ( (error
n/mmA2) (KN) (mm) (error percentage) percentage)
A3 . 41/2 22/4 14/5 (20%) 26/9 (25%)10/8
25%B1 1 40/9 23/8 10/7 22/7(4%) (0%)10/7
B2 2 43/1 29/4 10 (10%) 26/5 (10%)11
B3 3 42/7 28 11/2 (1/5%) 28/4 (2/5%)11/5

Table 2.Validation and Comparison of the abaquse numerical result with the experimental result and analytical study of using
Ferrocement slab RC with impact load (the error are shown as a percentage of the numerical and experimental in Parenthesis)
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Fug. 11. The average reduction percentage of deflection RC
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type Performance levels
Immediate Life Collapse
slab occupancy safety prevention
0.035 0.07 0.14
Table 3. Structural performance levels for highest risks blast
zoning
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Abstract
Reduction of social and financial losses and rehabilitation in important buildings as a result of terrorist
attacks and accidental blast is vital. In this regards, using concrete slabs as a protective shield is one of the
main methods of protection. Currently, many methods have been used for improve the behavior of this
element such as FRP sheets, fibers, high strength concrete and composite concretes. But these methods either
increase the dead load of structure or are costly and use high-tech methodology and needed very high skilled
worker for implementation. In this paper, the behavior of RC slabs reinforced with steel wire mesh which is
easy to implement and cheap was studied analytically under blast loads.
To this goal, effect of different parameters such as number of wire meshes, slab thinness and concrete
strength on maximum slab displacement, damage areas and performance of slabs were studied analytically
under the various blast loads. First the model was calibrated to an existing experimental and analytical study
of blast and impact modeling of slabs with wire mesh. The crack in concrete was modeled by the smeared
crack methodology in which the radios of damaged concrete under the blast load can be identified. Then
numerous slabs with different thickness (40, 60 and 80 mm), concrete strength (30, 40 and 50 MP), different
layers of wire mesh (0, 1, 2, 3) where considered. The selected slabs were analyzed with a general FEM
software under a various range of blast loads (Z=D/W*? equal to 0.431, 0.488, 0.518, 0.591 and 0.648).
The results have shown that increasing of slab thickness, concrete strength and adding different layers of
wire mesh reduces the slab displacement and the damage area. Due to higher damage in thin slabs (40 mm)
and low concrete strength (30 MP), the effect of adding wire were higher in these slabs. The wire mesh
reduces the damage ratio by 5 to 35 %. The most reduction occur in the three-layer mesh. The increase in the
compression strength of the concrete also has significant effect on the reduction of damage radios. In
general, adding the wire mesh reduce the displacement of the slabs by 25% and the reduction is more
efficient in the thinner slabs with lower concrete strength. From the viewpoint of slab performance, which is
defined by the amount of displacement and plastic rotation of hinges in the middle of slabs and its supports
(limited to the 0.035,0.07 and 0.14 radian for immediate occupancy, life safety and Collapse prevention
respectively), it is observed that the performance of thicker slabs (60 and 80 mm) under the highest blast
zone risk were in the life safety or immediate occupancy state. Using wire improved the performance of
these slabs. In the thinner slab (40 mm) the performance of slab was lower than the life-safety state which
was improved by adding the wire mesh.

Key Words: rehabilitation, explosion, steel wire mesh, panel, .
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